I. INTRODUCTION
Microwave remote sensing observations of land surfaces are influenced by dielectric and structural surface and land cover attributes, as well as, atmospheric forced ephemeral effects, such as free vegetation water. This can result from dew, guttation or intercepted precipitation. Different studies have described an increased radar backscatter if free vegetation is present [1, 2, 3] . They reported a varying influence with frequency, polarization and vegetation structure with a maximum of 2-4 dB found for X-and C-band. Other studies indicated an impact on the thematic SAR-data analysis caused by the presence of dew or free water on the plant or soil for the separation of different crops [4, 5, 6, 7] and for soil moisture estimation [8] .
However, little studies have been published to date on the this topic. Reference [9] states that " … it is impossible to reach a general conclusion on the effects of dew on sigma naught." To contribute to the understanding of this backscatter influence the 'TerraDew' project aims to systematically and quantitatively investigate these effects on multiparametric radar backscatter signals. The objectives of the project are:
• Quantification of the effect of dew and free vegetation water on the radar backscatter signal with respect to a) radar-frequency and polarization, b) the amount of free vegetation water and c) different land cover and structural categories.
• Evaluation of the impact of dew and free vegetation water on thematic analysis of SAR-data with focus on a) separation of different land cover features and elements, b) classification and parameter estimation for different crop types and c) soil moisture estimation • Investigation of technical risks for the proposed TerraSAR satellite system and orbit specifications.
• Modeling of effects on the backscatter signal. The results are of great scientific importance for the thematic analysis of multi-parameter SAR-data and furthermore are necessary for the support of future space borne missions, especially for system specifications of the planned multifrequency and polarimetric TerraSAR satellite.
II. THE EXPERIMENT
The investigations are based on two measurement campaigns with the airborne E-SAR system of the German Aerospace Center (DLR) in June 2000. The sensor is the only system in Europe, which can operate at four frequencies (X-, C-, L-and P-band) and multi-polarization modes. For TerraDew, special processing techniques were applied to simulate TerraSAR system configurations.
The experiments were performed on the 14 th and 16 th June 2000 at a 3 km x 3 km test area near Alling, located north of the DLR location Oberpfaffenhofen in Bavaria. The area represents a typical rural landscape with mainly agricultural land use. To investigate the diurnal effects on the radar signal, three SAR data acquisitions campaigns were flown for each possible frequency and polarization at 6, 9, and 12 am each day, summing up to six multitemporal SAR measurements for every radar band overall. During the flight campaigns, intensive field measurements and observations were carried out. To describe the temporal variation of free vegetation water, relevant parameters were recorded with micro-climatologic stations (HOBO). They included 30 measurement stations for temperature and relative moisture, three climatological stations with additional measures of wind speed and incoming and reflected short-wave radiation and a rain gage. These meteorological measurements were taken in temporal steps of one minute.
III. FIRST RESULTS
The first results are based on a descriptive analysis of the backscatter variation for the first day of the experiment (14 At C-band, the backscatter variation is low (i.e. less than 1 dB) for forest, corn and potatoes due to the heterogeneous vegetation structure. An influence of 2.0 -2.5 dB for VV and 1.5 -2.0 dB for HV can be noticed for the cereal crops (wheat, barley, oat). The largest radar variation is found for grasslands with 4.0-4.5 dB and is assumed to be a result of the change in free vegetation water over time. Generally, the temporal effect at L-band is smaller than at C-band. Independent from vegetation structure, all agricultural crops show a slightly increased signal of 1.0-1.5 dB in L-HH and L-HV when free vegetation water is present. The highest increase is found for grassland with ~ 2.5 dB in L-HH and L-HV. No temporal effect was found for L-VV backscatter signals for all investigated fields. The significantly large backscatter variation over time for grassland at X-and C-band as well as L-HH and L-HV, is assumed to be due to the dense vegetation and root structure in contrast to crops which are harvested completely every year. Furthermore, during the field measurements it was observed that most of the grass vegetation was procumbent during the early morning observations as a result of the heavy rainstorm. After the evaporation of the free vegetation water the vegetation was placed back in vertical position. This change in surface structure has also impacted the backscatter signal.
The results show, that significant backscatter changes mainly occur between 9 am and 12 am for the shorter wavelengths, whereas the L-band signals vary predominantely between the 6 am and 9 am observations. The influence at X-and C-band occurs with small changes of free vegetation water in the top of the canopy. Since L-Band was the last E-SAR configuration during each campaign, the 9am observation obviously includes already evaporation processes at the soil-vegetation boundary layer, whereas X-and C-band (as first configurations) still reflect the early phase of evaporation. The investigations provide a first systematic view on microwave backscatter characteristics with varying free vegetation water. The mapping accuracy for different crop types varies with the amount of free vegetation water, especially for X-and C-band. This issue will be focus for further investigations. ACKNOWLEDGEMENT This study is being financed through the German Ministry for Education and Science (BMBF), Project-ID 50EE0035. 
